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DARPA Workshop

Micro-Thruster Technology for Military Applications
' Dulles, VA; May 6-7, 2003

Sponsor: Dr. John D. Evans
Program Manager
Microsystems Technology Office

BackgroundMotivation

Evolving military doctrine continues to impose ever-more-stressing requirements for
greater range and enhanced maneuverability of miniature satellites (picosats, 1-10 kg), micro-
unmanned air vehicles (UAVs), sensor systems, projectiles, and missiles. To meet these
requirements, continuing advances in micro-thruster technology are needed to increase thrust,
fuel efficiency, thruster/system controllability, system deployability, and to reduce system
weight. Flexible/adaptable micro-thruster technologies that enable on-mission trade-offs
between features (e.g., fuel efficiency and thrust) are aiso of growing interest.

Potential space applications for micro-thrusters inc%ude picosat station-keeping and
formation flying for communications and radar applications, rapid (days) or slow (weeks) on- '
orbit satellite inspection and repair, strike-from-orbit weapons, satellite active protection, and
satellite decoys. Potential terrestrial application for micro-thrusters include precise
emplacement of unattended ground sensors (UGS); precise emplacement of “tags on mobile
enemy platforms; sensor field reconfiguration; decoy deployment; active protection systems
for ground combat vehicles; void suppression for supersonic projectiles; subsonic, non-lethal,
and decelerating projectiles; lofted and other smart/brilliant munitions; and UAV propulsion
‘and control. Potential marine applications for micro-thrusters include ship self-defense, decoy
deployment, super-cavitating projectiles and sensors, and micro-unmanned underwater vehicle
(UUV) propulsion and control.

Relevant thruster technologies include but are not necessarily limited to solid
propellant, liquid propellant, hybrid liquid/solid systems, cold gas thrusters, pulsed plasma
thruster, laser sublimation thrusters, ion drives, and other types that may be identified. Such
thrusters may be used either as the primary system or component propulsion source, or for
guidance. Total propulsion system masses (exclusive of propellants) are envisioned to range
from several tens of grams to several kilograms, with comparably sized payloads.

‘Workshop Objectives: (1) To review and discuss recent developments and current state-of-
the art with respect to micro-thruster technologies; (2) To assess prospects for accelerated
advances in the area given an intensified focus and appropnate resources; and (3) To identify,

“the most promising potential applications of the technology in both military and non-military
systems.

{

Approved for public release; distribution unlimited.




Specific Goals

“To discuss key mission requirements for current and potential future military
applications of micro-thrusters, and to define micro thruster performance
parameters critical to meeting these requirementsy

“To assess the ability of current micro-thruster technologies to meet current and
projected future military requirements, and to identify important applications
and missions that might be significantly enhanced or enabled by further
developments in the areag '

‘To identify critical technical challenges associated with the development of
advanced high-performance micro thrusters, and the most plausible approaches
for overcoming recognized challengesy

To define suitable performance metrics and establish realistic goals for next-
generation micro thrusters that must be achieved for new developmental efforts
in this area to be considered successful

To identify the most essential elements of a possible focused new effort to *
develop high-performance micro-thrusters able to establish the feasibility of
new or significantly improved micro-thruster technologies in the near term (12-
18 months), and leading to significant laboratory demonstrations of militarily
important components/systems within the next 3-5 years.

As part of this workshop, participants will be expected to directly contribute to
collective realization of these goals by either (1) developing a brief mission requirements
analysis for a potential micro-thruster mission, or (2) developing a brief micro-thruster
capabilities analysis for a current or potential micro-thruster technology. Further details

regarding these analyses will be included in the workshop letter of invitation.

JDE/WES
April 7, 2003
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